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ADJUSTABLE PEDAL ASSEMBLY 

RELATED INVENTION 
This application claims priority of United States Provisional Patent 
Application 60/392,325 filed June 28, 2002, entitled "Pedal Adjuster With 
Swing Plate" and is incorporated herein by reference. 

FIELD OF INVENTION 
This invention relates to pedals, and more particularly to an adjustable 
pedal assembly for a vehicle. 

BACKGROUND OF THE INVENTION 
Vehicles, such as motor vehicles, typically contain foot-actuated 
devices or pedals for controlling various functions of the vehicle. These 
functions are known to include: acceleration, controlled by an accelerator 
pedal; braking, controlled by a brake pedal; and shifting, controlled by a clutch 
pedal. In addition, the vehicle may include a non-functional pedal that serves 
as a footrest for the driver. The pedals are aligned in a predetermined 
dimensional relationship relative to each other and fixed portions of the 
vehicle, including the vehicle dash panel, floor, seat and instrument panel. The 
pedal pad portion of the pedal assembly travels in a predetermined path. In the 
past, the path was typically an arc. Thus, to move the pedal pad closer to the 
driver, the pedal pad typically moves along the path into the vehicle, closer to 
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the driver. The pedal pad is moved away from the driver by moving the pedal 
pad along the path away from the driver. 

The pedals are positioned in the vehicle so that they are accessible by 
the driver. However, drivers come in a wide variety of shapes and sizes, and a 
5 pedal positioned to accommodate a large driver with a large foot will generally 
be unreachable by a small driver with a small foot. In the past, the pedals were 
fixedly positioned so that the majority of drivers were accommodated, from a 
functional and ergonomic aspect. An example of a functional aspect of the 
pedal is the ability of the driver to reach and actuate the pedal. An example of 

10 an ergonomic aspect of the pedal is the driver's comfort while actuating the 
pedal, as measured by a parameter such as foot angle. 

More recently, adjustable pedals have been used in vehicles to 
accommodate a greater number of drivers from a functional and ergonomic 
perspective. With an adjustable pedal, the driver can modify the position of the 

15 pedal so that it is either closer to the driver or away from the driver. However, 
moving the pedal closer to the driver raises the height of the pedal pad with 
respect to the floor of the vehicle. As a result, the driver's heel may not rest on 
the floor of the vehicle. One consequence of not resting the driver's foot on the 
floor is the potential for foot fatigue during driving. In the past, the length of 

20 the accelerator pedal pad was increased to overcome this concern. However, 
there are limitations as to how much the pedal pad can increase in length. At 
the same time, it is essential that the relative dimensional relationships between 
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the pedals are maintained during adjustment, such as the height relationship 
between each of the pedals. 

An example of such an adjustable pedal is disclosed in commonly 
assigned U.S. Patent Number 6,151,986 to KSR International, Inc. entitled 
5 "Adjustable Vehicle Control Pedals," the disclosure of which is incorporated 
herein by reference. This type of adjustable pedal works well, and includes an 
adjustment mechanism comprising a motor, a drive mechanism operatively 
connected to the motor and a screw mechanism operatively connected to the 
pedal. 

10 Another example of an adjustable control vehicle pedal is disclosed in 

U.S. Patent No. 6,389,927. The patent discloses a control pedal arrangement 
including a base member having an integral support arm for supporting a pedal 
arm. The base also has a guide device and control mechanism for adjusting the 
position of the pedal arm. The control mechanism includes a motor with a gear 

15 for driving a screw rod. The screw rod extends between the base and the pedal 
arm and pivotally adjusts the position of the pedal arm with respect to the 
operator. In operation, as the pedal arm is pivoted about a pivot axis, the pedal 
pad moves through an arc which raises the pedal pad as it moves into the 
vehicle. At the same time the pedal pad is angled upwardly. While this 

20 adjustment method works, the modified angle of the pedal pad may not be 
economically desirable. 
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Thus, there is a need in the art for an economically beneficial 
adjustable pedal assembly that controls the rise, run and angle of the pedal pad 
with respect to the driver during adjustment of the pedal assembly. 

SUMMARY OF THE INVENTION 
5 Accordingly, the present invention is an adjustable pedal assembly. 

The adjustable pedal assembly includes a mounting bracket having a mounting 
face and a pair of opposed upper arms. The assembly includes a first lever arm 
supported between the pair of mounting bracket upper arms at a first fixed 
pivot point. The assembly also includes a swing plate pivotally supported by 

10 the first lever arm at a second non- fixed pivot point located radially outboard 
from the first fixed pivot point, and having a mounting face, a pair of upper 
arms radially extending, a vertically extending lower arm and an outwardly 
extending pedal support arm. The assembly further includes a second lever 
arm pivotally attached to the swing plate lower arm at a third non-fixed pivot 

1 5 point at one end and another end pivotally attached to the mounting bracket at a 
fourth fixed pivot point. The assembly includes a pedal arm operatively 
attached to the swing plate with a pedal pad attached at a lower end. The 
assembly further includes an adjustment means connected to the pedal support 
arm for adjusting the position of the pedal pad by pivoting the first lever arm 

20 about the first fixed pivot axis, pivoting the swing plate about the second non- 
fixed pivot point, pivoting the swing plate lower arm about the second fixed 
pivot axis, pivoting the second lever arm about the third non-fixed pivot point 
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and the fourth fixed pivot point, to constrain the travel of the pedal pad travels 
along a predetermined path. 

One advantage of the present invention is that an adjustable pedal 
assembly is provided with a pedal pad that can be economically positioned to 
5 accommodate a variety of drivers while retaining the functional features of the 
pedal assembly. Another advantage of the present invention is that an 
adjustable pedal assembly is provided whereby the rise and angle of the pedal 
pad is constrained as the pedal position is adjusted closer to or farther away 
from the driver. A further advantage of the present invention is that an 

10 adjustable pedal assembly is provided that allows the driver to maintain their 
heel on the floor of the vehicle while actuating the pedal, in all pedal 
adjustment positions. Still a further advantage of the present invention is that 
the motion of the pedal pad is linear during adjustment of the pedal position. 

Other features and advantages of the present invention will be readily 

1 5 understood as the same becomes better understood after reading the subsequent 
description when considered in connection with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a side elevational view of an adjustable pedal assembly in a 
non- adjusted position, according to the present invention. 
20 FIG. 2 is a side elevational view of the adjustable pedal assembly of 

FIG. 1 in an adjusted position, according to the present invention. 

FIG. 3 is a perspective front view of the swing plate of FIG. 1, 
according to the present invention. 
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FIG. 4 is a perspective rear view of the swing plate of FIG. 1, according 
to the present invention. 

FIGS. 5A-5C are elevational views of alternative embodiments for the 
lever arm attachments, according to the present invention. 
5 FIG. 6 is a side elevational view of another embodiment of an 

adjustable pedal assembly, according to the present invention. 

FIG. 7 is a top view of the adjustable pedal assembly of FIG. 6, 
according to the present invention. 

FIG. 8 is a perspective view of another alternative embodiment of an 
10 adjustable pedal assembly, according to the present invention. 

FIG. 9 is a side view of the variable pivot point for the adjustable pedal 
assembly of FIG. 8, according to the present invention. 

FIG. 10 is a sectional view illustrating the motion of the pivot pin 
within the guide channel, for the adjustable pedal assembly of FIG. 8, 
15 according to the present invention. 

FIG. 1 1 is a perspective view of the swing plate for the adjustable pedal 
assembly of FIG. 8, according to the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Referring to FIGS. 1-4, an adjustable pedal assembly 10 for transferring 
20 a signal between a vehicle operator or driver (not shown) and an actuating 
mechanism (not shown), for controlling the movement of the vehicle, is 
illustrated. In FIG. 1, the pedal assembly 10 is shown in a non-adjusted 
position, whereas in FIG. 2 the pedal assembly 10 is shown in an adjusted 
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position. The pedal assembly 10 includes a mounting bracket 12, or mounting 
base for attaching the pedal assembly 10 to a portion of the vehicle. In this 
example, the mounting bracket is attached to the dash panel. The mounting 
bracket includes a generally planar mounting face. The mounting face includes 
5 at least one aperture (not shown) for attaching the mounting bracket to the 
vehicle using an attaching means (not shown), such as by bolting or the like. 

The mounting bracket 12 also includes a pair of upper arms 14 
extending radially from an upper end of the mounting face, such that the arms 
oppose each other. The mounting bracket upper arms 14 pivotally support a 
10 lever arm extending therebetween the arms, in a manner to be described. The 
mounting bracket 12 has a generally inverted "L" shape. 

The pedal assembly 10 also includes a first lever arm 16 disposed 
between the mounting bracket upper arms 14. In this example, the first lever 
arm includes a disc-shaped member 16a, although other shapes are 
15 contemplated. The first lever arm 16 also includes a pivot pin 16b for pivotally 
supporting the first lever arm 16 between the mounting bracket upper arms 14 
at a first fixed pivot point. In this example, the first fixed pivot point pivots 
about an axis labeled "A". 

The pedal assembly 10 also includes a swing plate 18 that is pivotally 
20 supported by the first lever arm 16 at a second non- fixed second pivot point 
which is located radially outward from the fixed first pivot point "A". The 
second non-fixed pivot point pivots about an axis labeled "B". The swing plate 
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18 is attached to the first lever arm 16 at the second non-fixed pivot point "B" 
using a conventionally known attaching means, such as pin and clip or the like. 

The swing plate includes a generally planar mounting face 18a, and a 
pair of arms 18b extending radially from an upper edge of the swing plate 
mounting face 18a. The swing plate 18 is pivotally attached to the first lever 
arm 16 at the second non-fixed attachment point "B", which is located at an 
outer end of the arm 18b. It should be appreciated that in this example the 
second pivot axis "B" is positioned radially outward from the first pivot axis 
"A" of the first lever arm, and about 10 degrees above a horizontal line through 
point "A" in a non-adjusted position, and about 8.4 degrees below the 
horizontal line shown at an adjusted position. In addition, the upper arm 18b 
may include a notched portion for clearance purposes as shown at 18c. The 
swing plate 18 further includes a lower arm 18f extending radially from an 
edge of one of the upper arms that is substantially vertically oriented. The 
function of the lower arm 18f will be described in detail below. 

The swing plate 18 also includes a pedal support arm 18d extending 
radially from an outer edge of the mounting face 18a. The pedal support arm 
18d includes a slot 18e having a generally vertical orientation for a purpose to 
be described. It should be appreciated that the pedal support arm 18d, 
mounting face 18a, upper arm 18b and lower arm 18f are integral and formed 
as one using a rigid material such as steel or plastic or the like. 

The pedal assembly 10 further includes a second lever arm 22. 
Preferably, the second lever arm 22 is a generally planar member. An upper 


8 


KSR- 11702/08 
30624gs 

end of the second lever arm 22 is pivotally attached to the swing plate lower 
arm 18f at a third, non- fixed, pivot point as shown at "C\ In this example, the 
angular relationship between the swing plate lower arm 18f and the second 
adjustment lever arm 22 is about 166.7 degrees in a non-adjusted pedal 
5 position, and 142.9 degrees in a fully adjusted position. A lower end of the 
second lever arm 22 is pivotally attached to the mounting bracket 12 at a 
fourth, fixed, pivot point, as shown at "D". 

Preferably, the swing plate mounting face 18a provides a support 
surface for a conventional pedal arm 20. In this example, the pedal arm is an 

10 elongated member having a front face portion, and side portions extending 
from an edge of the face portion. An upper end of the pedal arm includes an 
aperture for securing the pedal arm 20 to the swing plate mounting face, such 
as by bolting or the like. A pedal pad 26 is secured to a lower end of the pedal 
arm. In this example, the pedal pad is a rectangular member made from an 

15 isomeric material, such as rubber. The pedal arm 20 is fixedly attached to the 
swing plate 18. This allows for integral movement of the swing plate 18 and 
pedal arm 20 about the pedal arm pivot axis "B". 

Also in this example, the pedal assembly 10 is an electronically 
controlled throttle assembly, as is known in the art, and includes an electronic 

20 position sensing device. An example of an electronic sensing device is a 
position sensor, potentiometer, inductive sensor, hall sensor or the like. 
Movement of the pedal arm relative to the pedal arm pivot point produces an 
electronic control signal proportional to the position of the pedal arm, to 
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operate the corresponding control, such as the brake, transmission or engine 
control. 

The pedal assembly 10 further includes an adjustment mechanism 24 
for adjusting the position of the pedal pad 26. The adjustment mechanism 24 
includes a drive motor (not shown) preferably mounted to the mounting bracket 
12 to adjust the position of the swing plate 18 and pedal arm 28. The 
adjustment mechanism 24 also includes a screw rod 30, wherein one end of the 
screw rod 30 is operatively attached to the drive motor, and the other end of the 
screw rod 30 is operatively attached to the swing plate 18. In this example, the 
screw rod 30 includes a radially extending pin 32 that is slidingly disposed in a 
guide slot 18e in the swing plate pedal support arm 18d. The drive unit has a 
drive shaft with a worm gear portion, which engages a gear wheel with a 
threaded aperture to move the screw rod 30. The drive motor is preferably 
connected to the drive shaft by a cable to drive the shaft. 

In operation, activation of the motor worm gear rotates the screw rod 30 
to move the lower end of the swing plate 18 and the pedal arm 20 in a 
predetermined direction, such as forwardly or rearwardly, depending upon the 
direction of rotation of the screw rod 30. In a non-adjusted position as shown 
in FIG. 1, the screw rod 30 is located at the bottom of the guide slot 18e. As 
the lower end of the swing plate 18 is pulled by movement of the screw rod, the 
pin 32 slides through the guide slot 18e. It should be appreciated that the shape 
and position of the guide slot 18e defines the travel of the swing plate 18. 


10 


KSR- 11 702/08 
30624gs 


Concurrently, the upper end of the swing plate 18 begins to rotate about 
the mounting axis "B" at the second pivot point, while the first lever arm 16 
pivots about the fixed pivot point at axis "A", so that the upper arm 1 8b of the 
swing plate and fixed support arm 18f moves downwardly and forwardly as the 
5 bottom of the swing plate moves rearwardly into the vehicle. It should be 
appreciated that the pivot point "B" is initially oriented about 10 degrees above 
a horizontal line through the pivot point prior to adjustment, and about 8 
degrees below the horizontal line after adjustment. In addition, as the swing 
plate 18 rotates about the second non-fixed pivot point "B", the second lever 

10 arm 22 begins to rotate about the third, non-fixed pivot point "C", and the 
fourth fixed pivot point "D". It should be appreciated that an angle formed 
between the swing plate and adjustment lever decreases as the pedal pad 
portion is adjusted. As the swing plate 18 and first lever arm 16 rotate, the 
pivot link rotates about the first, fixed pivot link point "A". 

15 Advantageously, the position of the pedal pad moves along a 

predetermined path towards the driver, while a predetermined vertical height 
between the floor and a point on the pedal pad is maintained. Similarly, an 
angular relationship between the pedal pad and the floor of the vehicle is 
maintained as the pedal pad moves closer to the driver. It should be 

20 appreciated that the non-fixed pivot points "B" and "C" constrain the motion of 
the swing plate 18, to maintain the predetermined distance between the pedal 
pad 26 and the floor of the vehicle. 
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For example, a radius may be drawn between a fixed point on the pedal 
pad 50 and each of the pivot points "A", "B", "C" and "D" for the pedal in the 
non-adjusted position. These radiuses are labeled Ta, tb, it and ro respectively. 
A similar radius may be drawn between a corresponding point on the pedal pad 
50' and each of the pivot points "A", "B", "C" and "D" for the pedal in the 
fully adjusted position. These radiuses are labeled Ra, Rb, Rc and Rd 

Y Y Y Y 

respectively. The ratios — , — , — — and may be computed. For the 

&a Rb R c r d 

Y Y 

fixed pivot points "A" and "D", the ratios — and — — vary throughout the 

R A R D 

Y 

adjustment motion. For the non-fixed pivot points "B" and "C", the ratios — 

Y 

and are 1, indicating that the radius stays the same throughout the 

R c 

adjustment motion. This unique combination of fixed and non-fixed pivot 
points constrains the motion of the pedal pad along the predetermined linear 
path. This is distinguishable from the motion of the pedal pad along a radial 
path using one pivot point, as described by the prior art. 

Thus, the non-fixed pivot points constrain the movement of the pedal 
pad, so that the pedal pad does not follow the radial curve through the first 
pivot point, but retains the substantially same relationship between the pedal 
pad and the floor of the vehicle. The addition of the movable pivot points 
causes the pedal pad position to move towards the driver during adjustment 
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without rising off the floor. The orientation of the pedal pad is also 
substantially the same after adjustment as before adjustment. 

As shown in FIGS. 5A-5C, several alternative embodiments of the first 
lever arm 16 are illustrated. It should be appreciated that the linear motion of 
5 the pedal pad 26 for each of these embodiments during adjustment is the same 
as previously described. 

For example, in FIG. 5 A, like features have similar reference numbers 
increased by 100. Thus, the first lever arm 116 is a disc-shaped member and 
the first lever arm 1 16 is attached to the mounting bracket at fixed pivot point 
10 "A". The swing plate is pivotally attached to the first lever arm 116 at pivot 
point "B". The pivot point "B" is positioned radially outward and below a 
horizontal line drawn through pivot point "A". The operation of the pedal 
assembly is similar to that described with respect to FIGS. 1-4. 

In FIG. 5B, like features have similar reference numbers increased by 
15 200. In this embodiment, the first lever arm 216 is a planar member that is 
generally rectangular in shape. One end of the lever arm is pivotally mounted 
to the mounting bracket 12 at a fixed pivot point shown at A". The opposite 
end of the first lever arm 216 is pivotally connected to the swing plate 216 at a 
non-fixed pivot point shown at B". The operation of the pedal assembly is 
20 similar to that described with respect to FIGS. 1 and 2. 

In FIG. 5C, like features have similar reference numbers increased by 
300. In this embodiment, the first lever arm 316 is a disc-shaped member 
having an arcuate slot 301 disposed radially outwardly from the center of the 
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lever arm 316, The first lever arm 316 is pivotally mounted to the mounting 
bracket at a fixed pivot point labeled A"\ The swing plate is slidably attached 
to the first lever arm 316 at a non- fixed pivot point labeled "B'\ For example, 
the swing plate 318 includes a radially oriented pin 319 that is received in the 
arcuate slot 301 in the first lever arm 316, and the pin 319 travels within the 
arcuate slot 301 as the pedal position is adjusted. The operation of the pedal 
assembly is similar to that described with respect to FIGS. 1 and 2. 

Referring to FIGS. 6 and 7, an alternative embodiment of an adjustable 
pedal assembly is illustrated. It should be appreciated that like parts to the 
pedal assembly described with respect to FIGS. 1-4 have like reference 
numbers increased by 400. It should be appreciated that the adjustable pedal 
assembly 410 may be an electronically controlled throttle assembly, as is 
known in the art, and include an electronic position sensing device. The 
adjustable pedal assembly 410 includes a mounting bracket 412 having a 
generally planar face for securing the mounting bracket to the vehicle. The 
mounting bracket includes an upper arm 414 extending radially from an upper 
end of the mounting face that forms a guide housing. Preferably, the mounting 
bracket 412 has an "L" shape. 

The upper arm 414 includes a cut-away portion 415 to accommodate 
the motion of the swing plate 418, as shown in FIG. 7. In this example, the 
cut-away portion 415 is part of a guide housing having a rectangular opening 
for receiving the top portion of a swing plate 418. The rectangular opening 415 
is defined by the opposed side walls 413 of the upper arm 414 and a rear 
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surface of the mounting bracket 412. A gear sector 417 is formed in an end of 
the upper arm 414 and has a pivot point "A" which is positioned inwards of the 
gear teeth. An example of a type of gear sector is a spur gear. Each side wall 
413 of the upper arm 414 includes an arcuate slot 419. In this example, the 
5 arcuate slot 419 has a radius of curvature centered on a pivot point "A". The 
swing plate 418 is slidingly supported within the arcuate slot 419. An upper 
end of the swing plate 418 has an integrally formed gear sector 421 having a 
tooth shape, that operatively cooperates with the gear sector 417 formed by the 
mounting bracket upper arm 414. 

10 The swing plate 418 is pivotally attached to the mounting bracket 412 

via a sector pin 423 that extends through the slots 419 of the guide housing and 
a throughbore 429 in the top of the swing plate, so that the swing plate 418 
pivots at a non-fixed attachment pivot point "B". The throughbore is coaxial 
with the center of curvature of the gear sector 421 . 

1 5 The pedal assembly also has a pedal arm 428 pivotally attached to the 

swing plate at a pivot point "E" It should be appreciated that an electronic 
position sensing device, not shown but known in the art, may be located at 
pivot point "E" for sensing the angular pedal arm rotation about pivot point 
"E". The pedal assembly further includes an adjustment mechanism as 

20 previously described. A lower portion of the swing plate 418 has a slot 418e to 
receive a pin 432 attached at the end of a screw rod 430, as previously 
described. The slot 41 8e is angled slightly from a vertical line. In operation, 
the screw rod 430 is driven by the motor, as previously discussed, and the pin 
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432 rides within the slot 41 8e in the swing plate 418. As the screw rod 430 is 
moved outwardly from the mounting bracket 412, the sector pin 423 is guided 
through an arcuate path formed by the slot 419 in the guide housing of the 
upper arm 414 to keep the gear sectors 421, 417 in mesh as the swing plate 418 
5 is pivoted about the point "B" within the slot 419 in the upper arm 414. Thus, 
the upper end of the swing plate 418 moves downwardly and rearwardly 
through the path formed by the slot 419 in the guide housing upper arm 414. 

As the lower portion of the swing plate 418 moves outwardly, the 
bottom portion of the swing plate 418 is guided by the pin 432 at the end of the 

10 screw rod 430 to move outwardly and somewhat downwardly as the screw rod 
430 is extended. Advantageously, in this example the position of the pedal is 
maintained a generally uniform distance from the floor of the vehicle 
throughout the adjustment range, as previously described. 

Referring to FIGS. 8-11, another embodiment of an adjustable pedal 

15 assembly 510 is illustrated. It should be appreciated that like components have 
like reference numbers increased by 500. It should also be appreciated that the 
adjustable pedal assembly 510 may be an electronically controlled throttle 
assembly, as is known in the art, and include an electronic position sensing 
device 541 as shown in FIG. 11. An example of such a device includes a 

20 position sensor, a potentiometer, an inductive sensor, a hall sensor or the like. 

The pedal assembly 510 includes a mounting bracket (not shown), as 
previously described, for attaching the pedal assembly 510 to a portion of the 
vehicle, such as the dash panel. The pedal assembly 510 also includes a swing 
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plate 518 that is pivotally supported by the mounting bracket at a fixed first 
pivot point and corresponding pivot axis shown at "A". The swing plate 5 1 8 is 
attached to the mounting bracket using a conventionally known attaching 
means, such as a pin or the like. 
5 The swing plate 518 includes a mounting face 518a, and a support arm 

518b extending radially from an upper portion of the mounting face 518a. A 
pedal arm assembly 520 is pivotally attached to the support arm 518b in a 
manner to be described, for relative movement about a non-fixed pedal arm 
pivot point shown at "B". The pedal arm pivot axis "B" extends parallel to and 
10 outboard of the pivot axis "A". In FIG. 8, the pedal assembly is cable actuated, 
while in FIG, 1 1 the pedal assembly is an electronically controlled pedal, as is 
known in the art. 

The support arm 518b includes a guide channel 519 positioned near an 
outer end of the support arm 518b. The support arm guide channel 519 is a 
15 longitudinally extending bore having a predetermined cross-sectional shape. In 
this example, the predetermined shape is generally a V-shape with rounded 
edges. 

The pedal assembly also includes a pedal arm 520. In this example, the 
pedal arm is an elongated member having a front wall 520a, and side walls 
20 520b extending from an edge of the front wall 520a. The upper end of each 
pedal arm sidewall 520b includes a longitudinally extending guide channel 
520c having a predetermined shape for receiving a pin. For example, the pedal 
arm guide channel 520c generally has a V cross-sectional shape. A pedal pad 
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526 is attached to an other end of the pedal arm 520. In this example, the pedal 
pad 526 is fixedly attached to the pedal arm, as is known in the art. The side 
wall 520b of the pedal arm 520 includes an elongated slot 520d. An 
adjustment mechanism (not shown) is slidingly disposed within the slot 520d, 
5 for adjustment of the position of the pedal arm 520, as previously described. 

The pedal arm 520 is connected to the swing plate 518 by a pivot pin 
534 extending there through the support arm guide channel 519. As illustrated 
in FIG. 9, the pivot pin 534 has a predetermined cross-sectional shape 
corresponding to the cross-sectional shape of the pedal arm guide channel 

10 520c. In the example, the pivot pin 534 generally has a "V" cross-sectional 
shape with defined edges. It should be appreciated that the pedal arm guide 
channel 520c has a similarly sized mating radius to the pivot pin 534, to 
provide for uniform movement of the pivot pin 534 and pedal arm 520, At the 
same time, the swing plate guide channel 519 has a different size mating radius 

15 than that of the corresponding pivot pin 534, to allow for eccentric movement 
of the pivot pin 534 within the swing plate guide channel 519. 

In operation, as the pedal pad position is adjusted, the pivot pin 534 
rotates about a non-fixed pivot point and corresponding pivot axis, shown at 
"B". The non-fixed pivot point "B" is defined by a point of contact between an 

20 outer surface 534a of the pivot pin 534 and an inner surface 519a of the guide 
channel 519. The position of the pivot point "B" varies along an arc 539 
whose length is defined by the moving points of contact between the pin and 
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the guide channel 519 as the pivot pin 534 rotates eccentrically about the guide 
channel 519, as shown in FIG. 10 between 539a and 539b. 

The movement of the pivot pin 534 within the guide channel 519 is 
limited by the contact points between the pivot pin 534 and the guide channel 
519, which in this example is four, although greater or fewer contact points are 
contemplated. The eccentric movement of the pivot pin 534 within the guide 
channel 519 constrains the rise of the pedal pad 526 as the pedal pad position is 
adjusted relative to the driver of the vehicle, so that the travel is substantially 
linear. 

The present invention has been described in an illustrative manner. It is 
to be understood that the terminology which has been used is intended to be in 
the nature of words of description rather than of limitation. Many 
modifications and variations of the present invention are possible in light of the 
above teachings. Therefore, within the scope of the appended claims, the 
present invention may be practiced other than as specifically described. 
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